Phenylpropanolamine potentiation of acetaminophen-induced hepatotoxicity: evidence for a glutathione-dependent mechanism.
Pretreatment of male ICR mice with the adrenergic agonist phenylpropanolamine (200 mg/kg, ip) resulted in a marked potentiation of hepatotoxicity produced by acetaminophen (400 mg/kg, ip). Enhanced liver necrosis with phenylpropanolamine pretreatment was evident both by measurement of serum aminotransferase activity and by histopathologic examination. Several lines of experimental evidence suggest this interaction is a result of the hepatic glutathione depression produced by alpha-adrenergic compounds, which adds to the glutathione depression caused by toxic, or nearly toxic, doses of acetaminophen. First, the potentiation of acetaminophen hepatotoxicity was time-dependent, being observed only when phenylpropanolamine was administered as a 3-hr pretreatment and not when given 1 hr before, with, or 3 hr after acetaminophen. The 3-hr interval between phenylpropanolamine and acetaminophen doses corresponds to the characteristic lag period required for alpha-adrenergic agents (including phenylpropanolamine) to produce significant and maximal effects on hepatic glutathione content. Second, dose-response relationships for phenylpropanolamine and acetaminophen were such that increased toxicity was observed only when the interaction was sufficient to lower hepatic glutathione concentrations below a level regarded as critical in preventing acetaminophen-induced hepatotoxicity. Third, when animals were pretreated with two nonadrenergic depletors of hepatic glutathione, diethylmaleate (125 mg/kg, ip) or the glutathione synthesis inhibitor buthionine sulfoximine (222 mg/kg, ip), at doses producing glutathione depletion approximating that observed with the adrenergic agents, acetaminophen hepatotoxicity was potentiated to the same extent. From these observations it is postulated that a variety of adrenergic compounds known to deplete hepatic glutathione by a moderate 30-50% may potentiate the hepatotoxicity of acetaminophen and possibly other hepatotoxic compounds for which glutathione conjugation is an important detoxification pathway.